Cardiac myosin-induced myocarditis: target recognition by autoreactive T cells requires prior activation of cardiac interstitial cells.
Immunization with cardiac myosin causes T cell-mediated myocarditis in genetically predisposed mice and serves as a model for autoimmune heart disease. The normal heart is not susceptible to T cells autoreactive with cardiac myosin; therefore, we investigated the conditions that are required to facilitate recognition of the target tissue. A.SW mice were immunized with cardiac myosin on Days 0 and 7. Major histocompatibility antigen (MHC Ag) and intercellular adhesion molecule-1 (ICAM-1) expression in the heart tissue was investigated by immunohistochemical techniques shortly before disease onset (ie, on Day 9). At this time point, cardiac interstitial cells expressing class II but not class I MHC Ag were significantly increased. In addition, endothelial ICAM-1 expression was strongly up-regulated. Myofibers did not show expression of these markers, and T cells were virtually absent. Because lipopolysaccaride (LPS) induced a similar distribution of class II MHC Ag and ICAM-1 in the myocardial tissue and because these molecules could be crucial to disease onset, we determined whether treatment with this immunomodulator renders the heart susceptible to passively transferred myosin-reactive T cells. We found that concanavalin A-activated spleen cells from myosin-immunized donors induced myocarditis in LPS-primed recipients, whereas normal mice were resistant to the injection of such cells. Increased class II MHC Ag expression after LPS-treatment was mediated by TNF because LPS-primed mice genetically lacking the TNF receptor failed to increase class II MHC Ag expression in the heart tissue. In summary, these results suggest that in cardiac myosin-induced myocarditis, expression of interstitial class II MHC Ag and/or endothelial ICAM-1 is a prerequisite for target organ recognition by autoreactive T cells.